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Symbol Explanation Symbol Explanation 
 

 

ESD Sensitive product, use proper 
grounding and handling techniques 
when installing or servicing product. 

 

 

Unit protected by double/reinforced 
insulation for shock hazard prevention.  
Functional earth ground connection 
may be present. 

 

 

Do not throw in trash, use proper 
recycling techniques or consult 
manufacturer for proper disposal. 

 

 

Enclosure made of Polycarbonate 
material.  Use proper recycling tech-
niques or consult manufacturer for 
proper disposal. 

 

 

Unit can be powered with either 
alternating current (ac) or direct 
current (dc). 

 

 

Unit is a Listed device per Underwriters 
Laboratories®.  It has been evaluated to 
United States and Canadian require-
ments for Process Control Equipment.  
UL/EN 61010-1 and CSA C22.2 No. 
61010.  File E195611 QUYX, QUYX7.  
See www.ul.com 

 

 

Unit is a Listed device per 
Underwriters Laboratories®.  It has 
been evaluated to United States and 
Canadian requirements for Hazardous 
Locations Class 1 Division II, Groups A, 
B,  C and D.  ANSI/ASI 12.12.01-2012.  
File E184390 QUZW, QUXW7.  See 
www.ul.com 

 

 

Unit is compliant with applicable 
European Union Directives.  See 
Declaration of Conformity for further 
details on Directives and Standards 
used for compliance. 
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3 OVERVIEW  
The RMF allows the integration of RF-Immune optical sensors to EZ-ZONE RM systems. The RMF supports 1 to 

8 optical temperature sensors for use in high RF or high voltage environments like plasma enhanced processes, 

power distribution transformers, or medical imaging. The module is available with and without control loops. 

With control loops it can be combined with an RME module for a complete control system. The nominal 

temperature measurement range is -100 to +200 C. 

Features for 1 to 4 input devices 

¶ 1 to 4 RF-immune fiber optic sensor input 

¶ 1 to 4 control loops 

¶ Available with or without control loops 

¶ 8 Alarms, process or deviation 

¶ 16 User Variables 

¶ Integrates will all other EZ-ZONE RM Modules 

Features for 5 to 8 input devices 

¶ 5 to84 RF-immune fiber optic sensor input 

¶ 5 to 8 control loops 

¶ Available with or without control loops 

¶ 16 Alarms, process or deviation 

¶ 32 User Variables 

¶ Integrates will all other EZ-ZONE RM Modules 
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4 MOUNTING AND DIMENSIONS 
 

 

FIGURE 1 - DIMENSIONS 

 
 

Recommended chassis mounting hardware: 
1. Іу ǎŎǊŜǿ ҁέ [ƻƴƎ 
2. Torque to 10-15 in-lb 
3. No washers 
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5 CONNECTIONS AND WIRING 

5.1 RMF WITH 4 INPUTS 

 

 

 

FIGURE 2 ς CONNECTIONS POINTS FOR RMFA-04AA-AAAA WITH 4 INPUTS 

  

RM Module Bus Backplane 

 

Slot C - Power and Standard Bus 
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5.2 RMF WITH 8 FIBER OPTIC SENSORS 

 

 

 

FIGURE 3 ς CONNECTIONS POINTS FOR RMFA-08AA-AAAA WITH 8 INPUTS 

The RMF has an option for using fluorescent decay via fiber optic cable for sensing temperature in high RF 
environments.  The number of channels of optical sensing is defined in the model number xxxx-xx04-xxxx. 
The fluorescent probes are available from Watlow. The range is generally -100 to +200C without special probe 
construction.  Each probe is connected via a bayonet style ST connectors. To use this input in a control loop 
define the bus as Optical (option 4) and select instance 1, 2, 3, or 4.  

RM Module Bus Backplane 

 

Slot C - Power and Standard Bus 
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5.3 RM SYSTEM CONNECTIONS 

The RM system modules are connected together as shown, power and communications are shared between 

modules over the modular backplane interconnection. Therefore, bringing the necessary power and 

communications wiring to any one connector in slot C is sufficient. The modular backplane interconnect comes 

standard with every module ordered and is generic in nature, meaning any of the RM modules can use it. 

 
 
The modules can also be mounted in different locations and the backplane connected via wires in a Split Rail 

configuration as shown in the figure. Notice in the split rail system diagram that a single power supply is used 

across both DIN rails. One notable consideration when designing the hardware layout would be the available 

power supplied and the loading effect of all of the modules used. 

Watlow provides three options for power supplies listed below: 
1. 90-264VAC to 24VDC @ 31 watts (Part #: 0847- 0299-0000) 
2. 90-264VAC to 24VDC @ 60 watts (Part #: 0847- 0300-0000) 
3. 90-264VAC to 24VDC @ 91 watts (Part #: 0847- 0301-0000) 
 

With regards to the modular loading affect, maximum power for each is listed below: 
1. RMCxxxxxxxxxxxx @ 7 watts / 14VA 
2. RMEx-xxxx-xxxx @ 7 watts / 14VA 
3. RMAx-xxxx-xxxx @ 4 watts / 9VA 
4. RMLx-xxxx-xxxx @ 7 watts / 14VA 
5. RMHx-xxxx-xxxx @ 7 watts / 14VA 
6. RMSx-xxxx-xxxx @ 7 watts / 14VA 
6. RMFx-xxxx-xxxx @ 7 watts / 14VA 
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5.4 SLOT C POWER CONNECTION 

 

Power and Communications 
Slot C Terminal Function Configuration 

98 
99 

Power Input: AC or DC+ 
Power Input: AC or DC- 

Only needed on one module, shared on backplane 

CF 
CD 
CE 

Standard Bus EIA-485 Common 
Standard Bus EIA-485 T-/R- (A) 
Standard Bus EIA-485 T+/T+ (B) 

 
EIA-485 connection for EZ-ZONE Configurator 

CZ 
CX 
CY 

Inter-module Bus 
Inter-module Bus 
Inter-module Bus 

 
Wire for Split-Rail Configurations 
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5.5 ADDRESS SWITCHES 

There is 1 address switch for a 1-4 input RMF and 2 address switches for a 5-8 input RMF. The 5-8 input devices 

are in fact, two 4 channel devices. This switch is the equivalent of the zone number displayed on the front of 

the other RM product. From the factory the switches are set to 1 and 2 if there is a second card. While these 

can be changed with a small screwdriver, it may be easy to adjust the addresses of the other modules. 

 

 

FIGURE 4 ς ADDRESS SWITCH LOCATION VIEWED FROM TOP 

 
FIGURE 5 ς CHANGING SWITCH 

 

Din Rail / Back 
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5.1 CONNECTING OPTICAL PROBES 

The optical probes are connected to the RMF with fiber optic extension cable. These are connected to the RMF 

via the Bayonet style ST connectors. The fiber optic extension cables can be up to XX ft. / YY m from the RMF. 

Longer cable or more bends increases the attenuation of the extension fiber and reduces the light level. 

6 THEORY OF OPERATION 
Measuring temperature optically involves stimulating a florescent material with light and timing the decay of 

ǘƘŜ ƭƛƎƘǘ ǊŜŜƳƛǘǘŜŘ ǿƘŜƴ ǘƘŜ ƭƛƎƘǘ ǎƻǳǊŎŜ ƛǎ ǊŜƳƻǾŜŘΦ !ǘ ƘƛƎƘŜǊ ǘŜƳǇŜǊŀǘǳǊŜΣ ǘƘŜ ŦƭƻǊŜǎŎŜƴǘ ƳŀǘŜǊƛŀƭΩǎ 

reemission is fast and it is slow at low temperature. The florescent material is located at the tip of the fiber 

cable and must be in contact or proximity to the process being measured. The florescent material has been 

careful formulated to have appropriate light decay characteristics. The measure has high resolution and the 

sample rate is quite fast at high temperature. 

The measure temperature value is provided throughout the RM system as an analog input just like a TC or RTD. 

It can be used in conjunction with all the RM modules and function blocks. This includes RMC, RMH, RMS, RML, 

RMZ, and RME. 

 

 

 

 
  

RMF Zone 1 RME Zone 2 

Digital 

Out1 

Digital 

Out2 

Analog 

Input1 

Analog 

Input2 

Control 

Loop1 

Control 

Loop2 

Optic Sensors Heater Outputs 

Source: Heat Power 

Zone 1 Instance 1 

Source: Heat Power 

Zone 1 Instance 2 
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7 SETTING UP THE SYSTEM USING EZ-ZONE CONFIGURATOR 

7.1 SCAN FOR DEVICES 

 

7.2 AVAILABLE FEATURES 
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7.3 ANALOG INPUT SETUP 

 

Sensor Type selects the optical sensor curve: 
1 = Watlow low temp 
2 = Photon Low temp 

Calibration Offset allow precise calibration once installed. 

Analog Input Value shows the current sensor reading. 

Input Error indicates if the sensor is operating properly. 
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8 CONTROL LOOP SETUP 
 

 

Source Function A is the sensor source for this control loop. 

Source Instance A is which source by number, i.e input 2. 

Source Zone A is which module is hosting the input. 0 is this module. 

Source Value A shows the current sensor reading feeding this Control Loop. 

Heat Algorithm selects if the heating effort is proportional PID, On/Off or OFF/disabled. 

Cool Algorithm selects if the cooling effort is proportional PID, On/Off or OFF/disabled. 
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Heat Proportional Band sets P for heat side in degrees. Smaller = more gain, less stable, more reactive. 

Heat Hysteresis sets the On/Off mode switching hysteresis for the heat side. 

Cool Proportional Band sets P for cool side in degrees. Smaller = more gain, less stable, more reactive. 

Cool Hysteresis sets the On/Off mode switching hysteresis for the cool side. 

Time Integral sets integration time constant. Eliminates droop when at set point. Smaller value = faster. 

Time Derivatives sets derivative Time constant. Used to prevent overshoot on slow lagging system. Larger 
value = more braking action. 

Dead Band sets the space between the heating and cooling effort. Negative values cause the regions to 
overlap. 

Autotune Set Points sets where an auto tune will occur when initiated relative to SP as a percent. 90% is 
common, just below the set point. 

Autotune Aggressiveness sets the type of response desired.  

Under = Under-damped is more aggressive quicker to set point more overshoot.  
Critical = Critical is more aggressive quicker to set point more overshoot.  
Over = Over-damped is more conservative slower to set point less overshoot.  

Source Function B is the source for a remote set point. 

Source Instance B is which source by number, i.e Math 3. 

Source Zone B is which module is hosting the source function. 0 is this module. 

Source Value B shows the value being source for confirmation. 

Remote Set Point Type if a remote set point is enabled, this selects if it is a temperature SP (Auto) or a 
direct power feed (Manual). 

User Fail Action selects the action taken when the user switch from closed loop (auto) control mode to 
open loop (manual) control mode. 

Off = Switch the control loop off, zero power.  
Bumpless = Switch to manual mode with the latest stable power level from PID.  
Manual = Switch to manual at a fixed level set in Fixed Power.  
User = Switch to manual at a user open set point value, manual power level. 

Input Fail Action selects the action taken when an input error occurs.   

Off = Switch the control loop off, zero power.  
Bumpless = Switch to manual mode with the latest stable power level from PID.  
Manual = Switch to manual at a fixed level set in Fixed Power.  
User = Switch to manual at a user open set point value, manual power level. 

Fixed Power sets the manual power level to start at when switched to open loop mode with an action set 
to Manual. 

Open Loop Detect Enable enabled the open loop detect feature. This will shut down the control loop is an 
open loop is detected. This is detected by the power being at 100% and the sensor input not increasing 
enough. For example if at 100% power the process should change 10 degrees in 30 seconds, set the 
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feature to trip if it doesƴΩǘ ŎƘŀƴƎŜ мл ŘŜƎǊŜŜǎ ƛƴ рл ǎŜŎƻƴŘǎΦ LŦ ǘƘŜ ǇǊƻŎŜǎǎ ŎŀƴΩǘ ǘŀƪŜ ƘƛƎƘ ǇƻǿŜǊ ŦƻǊ ǘƻƻ 
long then set the time short and the change to a lower deviation such as 5 degrees in 30 seconds. 

Open Loop Detect Time is amount of time (seconds) for the input to change a certain amount to avoid an 
open loop detection from occurring. 

Open Loop Detect Deviation this is the amount of change needed in the specified time to avoid an open 
loop detection from occur. 
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9 OPERATING THE RMF WITH EZ-ZONE CONFIGURATOR 
The I/O in the EtherCAT® system uses RZ-ZONE RMS, RMH, and RMC modules for sensor inputs and RME, RMS, 

or RMC modules for heater outputs. The RMF module performs the actual control algorithms. The controls 

loops are  

9.1 CONTROL LOOPS 

 

Remote Set Point this enables the remote set point configured in control loop setup. This would be used in 
place of the Closed-Loop Set Point. This is not required for local set point control. 

Control Mode is where the mode of operation is selected Auto (Closed Loop) to a set point temperature or 
Manual (Open Loop) with a set power level. 

 Autotune Set Point is the percentage of Close Loop Set Point where the oscilation of the process will be 
observed. 



WATLOW® EZ-ZONE®
 RMF  - 18 -  OPTICAL SENSING MODULE  

Autotune Setting this to Yes will initiate an automatic tuning of the PID parameters. This will cause the 
temperature to oscillate several times while measurements are taken. It will return to No once the tune is 
complete. This can be set to No to cancel the tuning process. Tuning is a process that sets the PID values 
for a control loop automatically using a standard Zielger-Nichols algorithm. The controller observes the 
responses to determine the systems gain and time constant. From that information appropriate PID values 
are calculate and put into effect. The process will return the controller to normal closed loop mode once 
the tune in complete 

Closed Loop Set Point is where the desired temperature is set.  The Control loop will manipulate the 
output power to achieve this set point. Effective in Auto Mode. 

Idle Set Point ƛǎ ŀƴ ƻǇǘƛƻƴ ǎǘŀƴŘōȅ ǎŜǘ Ǉƻƛƴǘ ǘƘŀǘ ŀƭƭƻǿǎ ŀ άǿŀǊƳǳǇέ ƻǊ ƘƻƭŘƛƴƎ ŀƭǘŜǊƴŀǘŜ ǎŜǘ ǇƻƛƴǘΦ 

PID = see setup section for descriptions. 

Open Loop Set Point is the manual percent power set for open loop (manual) operation. 

9.2 MONITORING AT RUN TIME 

This area allows monitoring of the temperature, and output power. The control mode and set point can be 
adjusted. 
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10 CONTROL OPERATION 

10.1 CONTROL LOOPS 

The.  

10.2 ALARMS 

The  
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11 CONNECTIVITY 

11.1 STANDARD BUS 

11.2 MODBUS® SLAVE 

The  

12 FLASH LOADING 

12.1 OVER STANDARD BUS® 

The device firmware may be updated with an application available from www.watlow.com 

  

http://www.watlow.com/
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13 RMF SPECIFICATIONS 
 

Feature Specification 

Supply Voltage ¶ 20.4 to 30V  AC/DC  50/60 Hz  

¶ Compliant with SEMI F47-200, Figure R1-1 voltage sag  

¶ External supply should comply with Class 2 or SELV 

¶ Wire on slot άCέ connector 

Power ¶ 7 Watts Max, 14 VA 

Environmental ¶ -18 to 65°C operating 

¶ -40 to 85°C storage 

¶ 0 to 90% RH, non-condensing 

Agency Approvals ¶ UL /EN 61010 Recognized; c-UL C22.2 #61010; File # 
E185611 QUYX, QUYX7 

¶ ANSI/ISA 12.12.01-2012 hazardous locations Class 1 Div. 
2 

¶ EN60529 IP20 

¶ RoHS by design 

¶ W.E.E.E. 

¶ FM Class 3545 on connected RML, RMC, ST module 

¶ CE 

Weight ¶ 200 grams (7 oz) without adder cards 

Wiring ¶ Slot ά/έ ŎƻƴƴŜŎǘƻǊ 

¶ Touch-safe removable 12 to 30 AWG 

¶ Torque 0.8 N-m (7.0 lb-in) right angle 

Mounting ¶ DIN-rail spec. EN50022  35x7.5mm 

Control Loops ¶ 4, optional by model number 

Process Alarms ¶ 8 per card 

Deviation Alarm ¶ 1 per control loop 

Connected EZ-ZONE ST or PM controllers ¶ 8 max 

Heat Control Mode ¶ PID 

Cool Control Modes ¶ PID / On-Off 

Control Update Rate ¶ 10 Hz 

Ramp to Set Point ¶ Programmable in degrees per minute 

LEDs ¶ 1 status per input 

Serial Connections ¶ Standard bus RS-пур ƻƴ ǎƭƻǘ ά/έ ŎƻƴƴŜŎǘƻǊ 

Optical Temperature Sensor Inputs ¶ 4 max, set by model number 

¶ ST bayonet style connectors IEC 61754-2 

Environmental ¶ -18 to 65°C operating 

¶ -40 to 85°C storage 



WATLOW® EZ-ZONE®
 RMF  - 22 -  OPTICAL SENSING MODULE  

¶ 0 to 90% RH, non-condensing 

Supported Calibrated Probe Types ¶ Type A ς Watlow Standard 

¶ Type B 

¶ Type C ς User Specific 

Probe Range ¶ -150 to +450 ̄ C Type A probe (Blue) 

Accuracy (Unit to unit) ¶ ± 0.05 ̄ C  

Precision (Sigma) ¶ ± 0.1 ̄ C 

Resolution ¶ 0.0007 °C 

Short Term Stability (Noise) ¶ ± 0.15 ̄C 

Long Term Stability (Drift) ¶ ± 0.5 ̄C per year 

Dynamic Sampling Rate ¶ 10 to 400 Hz 

Weight ¶ 362 grams (12.8 oz) RMF with 4 optical cards 
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14 PART NUMBERING 

This is the part number for the RMF EtherCAT® Adapter. 

       RMFA  -   X     X    AA        -        AA     AA 

 

 

 

 

 

 

 

 

 

 

Watlow®, EZ-ZONE® and EHG® are registered trademarks of Watlow Electric Manufacturing Company.  

Windows® is a registered trademark of Microsoft Corporation. 

Modbus® is a registered trademark of Schneider Automation Incorporated.  

¦[ϯ ƛǎ ŀ ǊŜƎƛǎǘŜǊŜŘ ǘǊŀŘŜƳŀǊƪ ƻŦ ¦ƴŘŜǊǿǊƛǘŜǊΩǎ [ŀōƻǊŀǘƻǊƛŜǎΣ LƴŎΦ 

This device complies with Part 18 of the FCC Rules (Section 18.212). 

Designed and Manufactured in the USA. 

 

Custom/Proprietary 

 

X=Number of Optical Inputs 

A= Monitoring only 
T = Control Loops 
1=Standard Bus 
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